Abstract. Mitochondria isolated from 2 strains of cotton plant hypocotyls (Gossypium hirsutum L. var. Rex smootlh leaf and Rex glandless) were examined for their oxidative phosphorylation activities. Bovine serum albumin at a relatively high concentration was essential in the extraction medium for the isolation of oxidatively active mitochondria from both strains of cotton. Phosphorylation was obtained only with Rex glandless cotton mitochondria. This activity was low in comparison to the mitochondria isolated from soybeans (Glycine max L. var. Lee). The endogenous gossypol content was found to be much higher in the Rex smooth leaf tissue than in the Rex glandless tissue. In turn, comparable gossypol differences were found associated with their respective mitochondrial fractions. Exogenous gossypol uncoupled succinate oxidation with active mitochondria isolated from soybeans. Gossypol as a possible uncoupler is discussed and compared to carbonyl cyanide, m-chlorophenvl hydrazone and 2,4-dinitrophenol.
Metabolically active mitochondria have been isolated and studied in a xvide variety of plant tissues (7) , but verv little xvork has been reported on cotton mitochonclria. Throneherry (13) reported that an extract fromii cotton tissue inactivatedc mitochondria prepared fromii sovbean seedlin,gs. He showed that the inclusion of bovine serum albumin (BSA) in the extractioni medium facilitated the isolation of active mitochondria from cotton hypocotyls. Later, Throneberry (14) found that the phosphorylation mechanism was probably more sensitive to endogenous inhibitors than were the oxidative enzymnes. Plants of the genus Gossvpium, of which cotton is a member, normally containi several pigments unique to the plant kingdom. Some of the pigments are enclosed in glands that are distribuited throughout the above ground part of some strains of cotton. An important component of the glands is gossypol (1.1', 6,6',7,7'- hexah. droxy-3,3' -dimethvl-15,5' -diisopropvl-2,2' -binaphthyl-8,8'-dialdehyde), a polyphenolic. toxic, velloNv compound (2) . MAvers and Throneherrv (9) reported that gossylpol affected mitochondria prepared from sweet potato and beef heart tissuies. Gossypol was showvn to inhibit oxidative phosphorylation at concentrations which had no effect on oxidation. This prompted the investigation of a glandless strain of cotton. relatively free of gossypol. as a possible souirce of metabolicallv active cottonl initochondria. (5) . The difference between these 2 phosphate concentrations was used as a measure of the phosphate esterified.
In the polarographic studies, oxygen uptake was measured using a Clark electrode connected to a potentiometric recorder. The reactions were carried out at 25°in 1.5 ml of the reaction medium containing 0.3 mr mannitol, 5 mm MgCl2, 5 mm KCl, and 10 mm phosphate buffer, pH 7.2.
The gossypol content of the 2 strains of cottorn hypocotvls and their mitochondrial fractions was determined according to the method of Smith (12) . The gossypol for the standard curve, as well as for the other gossvpol studies. was prepared from gossypol acetic acid (15) .
Results and Discussion
Repeated efforts, employing standard techniques for extraction of mung bean (10) and pea root mitochondria (4), resulted in mitochondrial fractions from cotton hypocotyls showing negligible metabolic activitv. On the basis of previous reports (4, 10, 13) that the inclusion of BSA in either the reaction mixture or the extraction medium improved the metabolic activity of plant mitochondria, the effect of BSA in the extraction medium on the activitv of cotton hypocotyl mitochondria was investigated.
The data in table I show the effect of increasing concentrations of BSA in the extraction medium on the activity of mitochondria isolated from hypocotyls of glanded and glandless cotton. Without BSA in the extraction medium, no oxidative phosphorylation was obtained from either of the 2 strains of cotton mitochondria. On the addition of various concentrations of BSA, oxidative phosphorylation increased to a maximum at a 3 % !(w/v) BSA concentration with mitochondria from glandless cotton. No oxidative phosphorylation was observed with glanded 4 's were similar. The ADP :O ratios for soybean mitochondria were close to 60 % of the theoretical value compared to 40 % of the theoretical valtue for cotton mitochondria. The ADP:O ratio for cotton agrees with the P:O ratio. It is also interesting to note that, per unit mitochondrial nitrogen, the soybean mitochondria were miuch more active than the cotton mitochondria.
In the manometric studies, inclusion of 10 mM NaF, an ATPase inhibitor had little effect on the P :O ratio and was inhibitor-to oxygen uptake.
The addition of L-glutamate with succinate to the reaction medium was not stimulatory in the cotton mitochondria studies. It only indicated an additive effect. This additive effect could be due to transamination and/or deamination reactions.
Smith (11) Higher gossypol concentrations resulted in appreciable decreases in oxidation anid complete inhlibitionl of phosphate esterificationi. Sinmilar restults have been reported with sweet potato and beef lheart mitochondria (9) . A similar range in concenitrations of 2,4-dinitrophenol (DNP) caused little change in oxygen uptake and phosphate esterification as compared to the control. Perhaps this could be attributed to the inherent gossvpol content of the mitochondrial preparation. 
